Compound circular bar consists of two bars with same cross sections and different homogeneous isotropic elastic materials. The bond between the bar components is perfect. The free end cross sections of the bar components are subjected to torsional shear stresses. Closed-form solutions are presented for circumferential displacement, longitudinal and radial shearing stresses.
INTRODUCTION
The considered compound circular bar is shown in Fig. 1 . The space domain B is occupied by the compound bar in cylindrical coordinate system Or z  can be discribed as ( 
 , are loaded by axially symmetric torsional loads that is
The corresponding torque to the applied torsional loads given by Eq. (1) is as follows ( Fig. 1 )
The torsional problem defined above can be solved by the use of Michell-Föppl's theory of torsion of body of rotation [1] [2] [3] [4] [5] . In the Michell-Föppl's theory of torsion it is assumed that the displacement field of body of rotation has the next form
.
where r e ,  e and z e are the unit vectors of the cylindrical coordinate system Or z  (Fig.1.) . Following Lekhnitskii [4] we introduce the next auxiliary function 
In Eq. (4) 
In Eq. (5) ( ) H H z  is the Heaviside unit step function defined as
The equilibrium equation for shear stresses in case of torsional deformation of body of rotation is as follows
Substitution of Eqs. (4) 
The boundary conditions for the considered torsion problem can be written in the next form 1 2 0, , , ( 1, 2),
At the connection of bar components 1 and 2 the join condition must be satisfied
Equation (12) 
Equations (8), (4) 
The numerical solution will be presented for the next type of torsional loads
In Eq. (21) K is a constant, and it can be shown that torsional shear load
does not produce torsional moment, that is we have 
In Eqs. (24-25) 
CONCLUSIONS
To describe the torsional deformation of compound circular bar with solid cross section an analytical solution is developed which is based on the Michell-Föppl theory of torsion of body of rotation. The numerical results of the paper can be used as benchmark solution to check the accuracy of different approximate method used in structural mechanics.
